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030035342 #^ 2004/7/16 



[AH US] i|6HttS!AH 
[XllggJXU 2003.06.02 

bH xii^^g §j oioii °im Jto^ 2^ 

S^SS!] PROCESS FOR THE PREPARATION OF CARBON NANOTUBE OR CARBON 

NANOFIBER ELECTRODES BY USING METAL PARTICLES AS A BINDER 
AND ELECTRODE PREPARED THEREBY 

iss) ( ^) b\\ oi oil oi xi mm 

[ii^3E] 1-2001-035616-0 

[□£iej] 

[ssi ^©isei^diom 

[CH£|°J3H] 9-2001-100001-3 

[X| §£!££|AU ^E-IAI- ^6H£, ^ Ell Ah 0|§ 

[^m^\^mm^m 2001-051972-1 

[ggjoj^cj 4-2001-019578-4 

^ai s xii42S£i ^§011 °m , mm*£ *ii60£2i ^§011 21 

[^^^] 

Pieesis] 20 S 29,000 

PASS'S] 15 3 15,000 §1 

[?^!5!?§S] 0 2 0 ^ 

[£JAHJ^S] 19 m . 717,000 SI 

761,000 S! 
[g.^A|^] (70%^S) 
^^S] 228,300 S! 

[§¥AHW1 1. Q^AH- gA||AH(£S)_ie 2.^1 SSM ggslfe AiH_1S 
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1W030035342 #^ 2004/7/16 

^ 14 < y-^# ^*H1 7>*H *d^# ^^fl^^H^r ^ 

£ 1 
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30035342 #^ <Qz\: 2004/7/16 

^sfl xll^sl 3}^- {PROCESS FOR THE PREPARATION OF CARBON NANOTUBE OR CARBON NANOFIBER 
ELECTRODES BY USING METAL PARTICLES AS A BINDER AND ELECTRODE PREPARED THEREBY} 

-&*(Ragone plot)°|tf. 

O]^^- ^^#^4 ^ff- A}0)0) ^^-O. ^ Al? l ^^^ti. ^ 



33-3 



'030035342 #^ ^7}: 2004/7/16 

<4> ol-g-^c^ o\] ui # ^^>^ 2*r^*l^r oflM^l ^£ (energy density)^ 

±.o_ tij^ #S^:£ (power dens ity)7> \£o> ^y]^^ ^cfl^. ^A^l^ ^ 7>^#^-g- 

^4 ^^*>1- 71-7^^ ^ flOnJ, Al7_>ol ^71 nfl^-ofl ZL A}-^] ol^. 

<5> tr^, ^^71 (capacitor)^ ^^^l *ti4- 13" JI ^ #^^£7> ^1^>, 

^r-g-s]^ ^7]^ ^$.7} (Electrical capacitor)^ ^1 M^l ^S.( energy density)^ 

<6> tiVig, ^7]5]-*)-^ ^-^71 (Electrochemical capacitor)^ ^.7]^ ^^.7}$\- 2*\*t*\2] # 

7i^£Sl JH3# 5^3), ^o] ^J-^ Aj 7_>o] nfl-f gg-g- ^n> ofu) 5} , 

7} Jl^^o) 7}^}JI oflMxl ^J£7> £o> ^AjTj- h o >xJ^- 7>^>7ll *M nfl^-ofl , ^ ^ 

4§h8r ^rH^5BAlEKultracapacitor)S. ^fl^t} M^} #7lSM§^ ^^7]# 

<7> &7)o]^£r oj-g-^ °flM*l* 7^V^ ^7lo]^ T^a^ (Electric 

Double-Layer Capacitor, EDLC)^ ^ 7i sfl a] e^ ^ ^uf^A^ , ^71* zle} 

, ^71 3^2) ^ ^ 7>^ ^3] Ip^l ^S]^ 

31, ^tiV^^-S nf^-Ajo] ^*fl£^r ^ ^7l^££(^l. -p-E) 5.88xl0 5 S/cm, 

1.25xl0 3 S/cm, *V£*fl<y Tll^p}^ 1.25xl0- 2 S/cm)# 7>*H >£*g * 7>^-Aj o] ^y) nfl^-ofl 

aI— °i , ^*ti *11JL5. 7j-# &o] ol-g-s)^ %Aj^ # *V ^ o_ 
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1W030035342 #^ 2004/7/16 

S. q-frS, ^olrf. ZLEiu)-, tf^thfc.^ ^^^-fHr K^o] 

1000-3000 mVg ^S.^ *R-«?1H y)^*}*} 4o)aS^l^ (<20 

A)°l cfl«-^-o.S ^-Jl7]^£- #*]]^ 20-30%^ ^srl-cHr °1 ^cf. 
<9> 1990\4 cfl ^*H1 ^-g-AS. ^i^^tiS} f]:4ii4^4 0 l^^ 

«flO^ nfl-^ofl ^JLj- ^-§-<5}3^ 7 >^1 Al£ 7 > ^^fl^Jl ^Cf. ^M-^3f 

°1 1*1 (Graphitic Nano-Fiber)^ al^^r S.°<H1 A 1 ^ii|t^i4 ^>*>H- ( ^^M-^-rr^r 7} 
o.c-11 Wl^ol^ ^ ZLcflS. ^ r J±^ ^Efl# n}ji ol^dl SHH ^t4^4°1^^ 7>^C-fl 

^*fl P>ol o. S >-«fl pj^o) ^o]^l #A>*H ^2: 

<10> tf^ ^^S»<H1 Ej-^uf^e^ o. Ej-^q-^sJ-o]^^ f£7} M-^ni &\ 

■f°fl #^r*H13 ^o) ufl JjL ^jl, nfl-f o>^^- *>J1 ^ °>M2r, 

^7l^££7V l.OxlO 4 S/cmolJl, «1 5.^3 Si -B-JLol-g-^ol t]S] 100%°H , ^*fl?W <£b} 

^ ^tfl y)S^^^ 500 m 2 /g°11 °1tt ^ ^m^)^ 7J ^-g- £fe 71 a]] a] e^ 

7l^vflofl^ 27fl5fe ^Sfl^fi] ^-sj-o] ^rf. 7l^o] ^-o.^ ^tfl^o] 7]^3. o}^} 
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30035342 #^ <^*}: 2004/7/16 

91^ "H^SH =L^\ &t}. 6\S% ^1 ^^^S.^ 7]^- 2) £3.7} %*$3]f>}7]} 

^IsfES. ^lM^l 100 mHz °}f>}2\ x\^s}^9+ ^ ^M 1 ?]: ^ r -§-°l 7>^^>cf. 

SlWEi^ ^d^^^5L^ ^M-^«-7> 7^V ^S. 0 J-a- 

^ ^-^-^^ SM^K ^^7lS] ^^7^> 

<14> <H£!-3-2.S, ^7i3llAlE-HH 9X^ 2)JL #§3 ^(maximum power density)^ 

*>7l IS ^^^lcl-: 

<15> !] pmax = Vi 2/4R 

<ie> a o v 7 ] Aio)l*| ( Vj 3:7)^<a- ( R£- ^-7>^^^%V(( ES R)-i- [%^: B.E. Conway, 

Electrochemical Super capacitors: Scientific fundamentals and technological applications, 
Kluwer Academic /Plenum Publishers NewYork 1999, Ch. 15.]. 
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10^030035342 °AA- 2004/7/16 

-t-°H , (compression type), ^ (binder type), (matr ix type), 

(monolith type), #S=^(cloth type), H-§-^(film type)°-S. *\]2iS]o] <gz\. 

^) ^^l^^l^ e^HS*|, ^1 oicf. oj^ cf^ 

i^tf. ti]^^ ?}$.o] o] 7$o-6\] #S=^(Cloth type)£r -R- 

(activated carbon fiber)^ *fl^}^ ^1^^- *H 7}^- te| t^^^j o_^_ ^o]^ 

<21> AV 7 j «>^^, ^1"^ ^Efl ^ ^S y o V ^#^r tfl7fl EB^Afl f^A^ 7] 

^^5)0^^1 ^B^o} fh^T-flS. ^^Hlo) 7--l*J-olu|. ^fl|3} ^ 
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l<Hb30035342 %% Q*}: 2004/7/16 

< 22 > *i^g. ^sq. #°l*r rf-g-^r ^ 

< 23 > ^l^b}-6>a1 ^ (Kurabayashi et aI.)-& US 509939851 °IH *M sflA] b] 3] ^fls 

ZL $H ^ol <SHN# 1-^1 * -§-"ti» ^Jilfl>H ^ Afojo] ^ 

<24> ^e^o)^ (Kurabayashi et al .)•£: SEt}^ »<^-2.5>| US 5072336 Jl *\]*] 

^, ^ ^ ^-4^ ^M?^ ^^4 ^-ff- ^^^1^] 

^H^Rr fJ-^-i- 7flA]^>^cf. ZL <^H5L Cfo^ tij-^o^ ^a}-^ A>-g-§>o^ <?H oflA]*V ^4 
«l*tr H o^^-S. *i^4 ^ ^^^11- ^^Rr 7flA]^>^cf (n)^-^ US 5142451, US 

5121301). 

<25> ^Al^ f- (Nishino e£ <?/.)£: US 45625 11 51 Ai^-ilS Af-g-s]^ ^Bi^o. 

4. S.^] ^-^tiV^-i- oj^l^ « 0 v^o. s ^ 7 |.*j tg-^ (<^i, plasma spraying, 

arc-spraying, vacuum deposition, sputtering, non-electrolytic plating ^ conductive 
painting f^)-g- a>^-^>ji o^cf. 

<26> EfEl-H^ (Tatarchuk ef a/.)£r D 1^7^ US 5102745, US 5304330, US 5080963 Jl ^ 

<HH 4°]^ (fiber) ^4 £ft ^-d^o^o] -g-^4*l 7}^}<^ ^4 % 
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1(W030035342 %^ ^*}: 2004/7/16 

*M A ^ ^% A^\°AA. ^ 3*1*113. *}-8-£|*r ^ ti^rSLS. a>-§-£]^ &± 

5 w£\ ^^3f 0 ltH# zJ°l 5 mm vflsqs. 3!;i£H z> ^ cf-g- ^ 

#^1 ^ ^HflS. <y-^* 7>*H ^MW. °1^7fl C]i3f ^gr £r 

S.^ 2)-olttl7> Ja^>^ ^l^o] ^gVo] sqsLJL 7 fl^^ 



/Vv 1 



cfl^flA^ ^^j-Jl ^O.^, ^ ^ ^Bfl: 



<27> sj-efn]:^ ^ (Farahmandi a/.)£r US 5777428 ^ US 6059847JE. $t<% 

^:^-B-« ^Bfls. ^S^l tflsflA-^ a^-g. 7 flAl*>o^ t q. ol-i-o. ^je 

IH^Itt a>-8-*H, M^^-B-sf ^1 ^-B-^l ^Efl^. ^^>^cf. ^ 

-8-3*1 600°C °1*HH 1*13 *>534. 5&^V 

<28> ^ ^ (Zuckerbrod ef US 44488565: # 

^ ^jS.^ 25-450 ^ ^i^- ^^^l<y 1^^54-0] ^-^oll S^^flA^ 
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10W030035342 ^*}: 2004/7/16 

<r\*Hr "o^« $14. #^fB^r 'g-fML afl2^- ^ $X?] "Il^l 

a J-^-& ^M-ic^KB. ^ ^ 1 4^4 0 1H^ ^ai^i c]a 3 ^Bflo] 

oo> q -f - (Niu ef ^i^-^w.^ S^^-§-7l# ^3**1?! £^g- ^s^tf [%v 

2i: C. Niu et al . , Appl. Phys. Lett. 70(1997), 1480-1482]. °ll-gr ^M-i^-ii* %l4hS. 
S ^^S]«fl>H S^^--g-7l^1 10%« ^>4i^^S cpfl^cf. a^^|H]# 71^1 ihhM-i^f 
U£ 3^>fr ^ ^d^4 ^TT°1 €^] -*Mr*fl ^ USS^, ^1 3*MI* ^> 

-g-^H &JI <&^0_3,5. ^M-^^-tLSf ^M-iL^W. A}0}0) ifl^^ 7 fl^ 

<3i> n> ^ (Ma er a/.)£r ^M-i^tl°fl PF (Phenolic resin) -g-'iM- a>-8-«H 3 

^--g: ^IS^Sa^ [% v ^: R.Z. Ma, et al . , J. of Power Sources, 84(1999), 126-129]. *] 

^7>*H ^12:^- #^h§- l^e^M 3*MI ^-g-^t- ^a]?J *i^§- ^|£5lSi ^l^r * 

iE^^^J4 PF ^^MHl ^ tb ^^^-^ *1^M -tftfl^ o_s nfl-f 2 7l| q-Ej-tfo.^ , 

<32> °V ^- (An er a/.)£ ^q^^-w. a>o1^ ^4^^ 7 fl^i*>7l ^tfl^ ^aj-aflS. PVdC 

(poly(vinyldent chloride)* * r -8-*M ^ ^sH?l ^^-^ ^S^f^^ K. H. 
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30035342 %^ Q*}: 2004/7/16 

An, et al. , Adv. Mater., 13(2001), 497]. ^} £ §-*HH^ E^M-i^JiS 

£ft A>-g-^ JrQj A\o]o) 7 fl^S>7l S^-i- *i*Mtr 

^4 #(f 0 rm) * ^-g^o} E^q-i^ti ^3S)^3flA]E-1ofl AV-g-sl^ ^ 

# ^ISsV^cf. ESR (Equivalent Series Resistance)^: t>lIH*r ^4, #^^tr 

3- M€ A>-g-tr ifl^M^l 1/4S 

<33> <^]^t|l7l ^ (Emmenegger et al.)~& ^^S. A>-g-^ ^ oi^ -§^1 ^ ^ 

^^-Al^l ^is^l-^q- [%V3- : C h. Emmenegger, et al., Appl. Surf. Sci., 

162-163(2000), 452-456]. ^ a}-§-£)^ ^-^ofl B^M-^Jil- ^^1^ *r 

^ CVD^^-S. #^M: ^l^>^cf. oj^Tll 7fl 
7fl£] ^M-^ti7f ^#=] ^-^-ol sJh-S. ^-^M^* ^"^1 #^ <r $1* ^^-S 7lcfl^4. 
ZLeiq- ej-^M-^^-tLSf ^Jff- ^^^l^VS] ^^-^o] of*^ ^Tfl U|-7>J1 aflS^l 

^s}-7} ^ ^u]-^ ^fl^l-7] <H^ch=. oiq.. 

<34> O^o] ot^^^l-^- ^Ji^ ^^^| JL^^ #o]^ ^ 

Cf. ZLBiM- ^71^^11- Af-g-^ig 7V^ #^2] ^7-]1g"8: f7M?lr SU^. 



^n_V o^5}, ^asJ-aflS. A>-g-5]^ PF, PVdC, PTFE ^M-^ti.2]-5] 5l2|-^o] ^ 
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Lorn 



1010030035342 %% <H*>: 2004/7/16 

^S^Hs] ^^.o] 7] 3] 3%±2%S\o] ^3 o. s ESR(Equivalent Series Resistant)^ "fl^- 
3r 0 ltH# S^Kn, ^4i^7Hr ^-g- ^M-^sJ-olwl^ aig 

<38> a. i5}^oj yf^-^tl: <>H1 ^4^7Rr ^ 

£r ^im^^ojtH^ ^-g. 71^5. 0.01 3*1)3 °o^S A>^-^rf. 
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1(W030035342 #^ H*}: 2004/7/16 

<39> TgTgcq ^uj.^ w]-^^ ^ cflofl $X°]*}, ^-^q-ic^^l- ^*Hfr ^-4^ 

^ =4? ^# ^ ^ ^€ ^€ ^ 5^. 

<4i> M. «v^^ sj-M-o^ a}^^ ^ <^H Si 0 !*!, ^ ^^lfe ^* ^£--2-5L 

*H #3HH, #(form) ^ ^Bfl 

<42> a- h}^^ ^ , ^rM-^^Rr 1 tfl^l 500 7l<y- 
*HM °« v ^l ^1^>4 S^r ^51-^-1-^ -g-^ d500 ^£ofl^ ^s^o.^*) Bh*ii4 

<43> a. aj-^cq E C}^ ^>7l #7)1^ ^€ ^M-t^-ti £=lo) o. 
500 71 «g- «W ^r^€ ^5. 
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10TO30035342 #^ <£x}: 2004/7/16 

<45> £ yv^o} ^q.^ ^^-^^ ^ c-Hl oic^A^ #31 (3HH, ^t-V ^M-i^*} 

^ 1 ^1 500 7l<y- *H1 ^^M*-} A>-g-^ =^ 2^ -g-^ d500°C^ £r-E<HH 

^*r^ °1 -§-*): -M« °l-§-«: ^M-^ti 

^^M-^Sf^ltH^ S^ofl JH = 7ll 7) ^ ^O.S ^€ ^°fl>M ^Slfe Wj-^ofl 

, 5^7}^^^ , ^(electroplating), #^^> i£Efloj, ^ ^E^o.^. 
t^ofl «-^ v € oieitb i*r ^ ^ 2%\ #3-/1*13 

^r^S ^7l^H£7> ^ 3^ ^l«fl 7>^ 
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10W030035342 #3 2004/7/16 

<so> §>q.^ a}-^^ ^ °H1 Si<H>H , #31 (3HH , tf^M- 1*13^ ^Hl 

<si> a. ^ o^h <&o]*\, #31 (3HH, <g*]em 13 7><1^ 

(thermal heating), s^^l^-f^^ , l-ej-Sp}, RF(radio frequency), ^MaSsRmicrowave) 

<52> SEc^s. s.^ o_ ^x$o\) n}^ E^H^^ti SI*- B^U^^H^ , ^7l o] 

<53> O^Hl o. 

°]*\ ^4? SEfe ^5f^# M-i^^^l- ^^^7}9] ^$o]u\. ZL 0)^-0) ^ 

<55> 7]-^^ ^SflSj- ^^-#^1- #SH O.S. I-Ol^ 7l^S] # 

A>-g-*H ^3>a]^ O.JLM] ESR* 3|£l3J-*M fe£r JL^sl *l^-§- *1l2^Kr 3°14. 
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1TO330035342 2004/7/16 
<56> ^ ^ofl oicHAi, xj^ ^7l# ^ ^ ^ 9X^ ^ «3HB, #(form) 

*4. M^Sl 7j-<^ ^-ft-JL ^ ^O^o] ^-g-ofl 3- <H^-§-^ &^4. 

*fl.£ <H^=- ^5. Sfl^ 5^. ^-^14 Ej-^q-^y.^ z\^o) ^«fl nmofl o] ^J-ji z}o] 
£ ^ 41*1 ^ jean* 9*<HM-*1 ^*Kr ^Efll- u\jl S^o.^, iE*V ^1S7> 

S. A}-^}^ ^aj-aQ* A>-g-^>C^ 7>^*flo) ^-Cf. 

<59> ^. i^6j| ^OH^, ^M-^^^>«- ^^MlS-^i A>^>7l nfl.g-ofl, 7 )^°\ ^7}^^^ 

3*MI# ^-§-^ %6\} U]*fl 7|-^ ol^^- 7Mi ol^Cl], <« 1"^ 

1- 1-^3°-^ ?fjW^ ^M-^y. ^ E^uf^Txfoi^o] ^ofl ^]*v * 
^^§1 1HS«- ^ 5£^r ^14^1x1-01^71- 7M2 01^ ^sflsi 

33-16 



1(M030035342 #^ ^7}: 2004/7/16 

tfafl^m ^iM- #fetj-. -8-71 ^^M- £^*M13 ^o.5L ^l^s) ji 5U^r ifl 

M 3<Hv* 7Mn o^cf. -fM3*Mlfe ^£°fl H>fl ^-°VM-^ 

^01^ oje^tb 7]^ &t}. 

<6l> ^ ^ a. ^ofl ^u|-ic^-ti. ^14^01^ 2?\ 

S^^^ 7l<?ltM}. °1* 7fl;£:E. ^ (cathode clogging)^ 2} Sfeefl 

^d^^is. ^<^\+ jL2f# **|«- ^ SW. 

<63> i£*$2] SE4§ ^-^^1 ^SiM-i^f-iiM- <?Bii4ia-4°l *H aflsofl ^-«fl ii^t^. 

^ ^/S^ <l^Hl uflH.^*^ # o] ^^-o. w o V«^ ^^^Vcf. 
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1W030035342 ^ <UA- 2004/7/16 

<64> ojnH <£AA 2.^- ^-g-^ ^-^l^- ol-s-^- ^*>3 o.^. «r£ Sial 

AA ^A 91^ ^M-^-ff* A±A±-A°)*\^t ^ ^*fl $H -H.= 7ti 

<66> .a ^o\] 4 = ^q-^id ^ e^l^sM t*| ^lS^^l SU^I, ^*Ml5. 

A&s)^ A^AA A^*^r ^-^^>7fl ^o] ^slz\A, ^A±<SAA &&.A±- 

^f«- ^ A±A±A°)v\^ ^<U*W] ^^-g- ^ 5flfe y o^°l^ ^-1*1 ^83*1 4M^4. ^> 

<67> ^ rg^l^ofl o^^, ^#ol^ A>^2jo] n) jg.^ ^7l^£^* 7>^ ^Cf^ 

1^*15} *V^S)^1 ^o.^, «l^r (€^7l^S>£3 Vl^r, VH^ F, CI, Br, I, 

VI ^ 0, S, V^9] N ^ 1^2] H) ^ (Q^yj^&^s] B, IV^ C, Si, 

Ge, Se, Te, Po)* ^lW. ^J^o.^., 5^^! 
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1TOD30035342 



<a^>: 2004/7/16 



<68> 



o|« ^ ^ ^>2r#, 



<69> 



#^ ^-g^^l 1 jean 0 1*>, h>^-^*»H^- 10 ifl^l 500 nm, hHMsMI^ 50 100 run 

70%, w>^-^^7fl^- 90% o^o] i ^ o^oj og^^ o. ^ o] ^cf. 



sm^, sg-ssj^^oi ^ Ami ifl^i ^ /m.°j 



5M. 



<70> 



ti^t^-y ^ E^-^^^^ol^^ ^^Ml-S. A>-g-5]^ uf^^^ ^112^^ S-ig^ 
3:33*1 #-H 71^1^ -g-^, ^71 -g-Sfl^, ofl^^^ <*^- °fl 



<71> 



"lit *1*1*H #*1^- nfl -g-^o.^. a>-§-^ ^ 55}^ #*1^( impregnation), 
(precipitation), (sol-gel ) , *1*1*IH -*MM^ nfl ^Jajis A}-g-€ ^ oj^ 

7]^aV( CV D), + v\ Ei^ (Sputtering), (Evaporat ion) ^4 ^-o] , ^^s. a>-§- 
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1MJ030035342 <&A- 2004/7/16 

^r#^ < y-^}^ ^^-g: ^efl^ U-*?H1 ^ ^ flfetfl, ^M-^y ij-^q.^ 

<73> o)^^ V]^3L <y-3V=i ^^-#^^r 1 vfl*l 500 ^ «H ^/i&^ 

«H 2a> ^ ^/SE^r 1*1 3 3 xt 31, oj&|^ 2*1- ^VI^^Ml ^«fl ^M-i^^-ti. ^ 
iil^(junction)^7l7li4 -g-aJ-A]^, n>^-7>^]S ^l-^ ^ff- ^^1^1^- 

^(thermal heating), CVD( chemical vapor deposition), #e}^^>, RF(radio frequency) 7><1 
^, *H 35. ^(microwave HI ^tr 7>1^ ^ 

<75> Aj-7] <a^Bl^ ^oflAi AjTi^ ^SJ-aflS A>-g-^^ ^4^5) ^ofl rc^ 

Si 711 S^ojig J^S] tb^Sl^l ^I^Ml^ ^M-iL^A}^ -i-^oflAi H500°C^1 

^^1, w>^2j^>7fl^ di00°C^ ^^H^-. Aj-71 1*]e|* <y--ah4 -g-AjcH] ^ ^^-o 1 ]^ > oj-aj- oj- 
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10W030035342 #3 QA- 2004/7/16 

<78> 42,] 
<79> ^X\6\] 1 

<8i> ^^-oj A>-g-^ ^-^M-^^-tLir ^nfl^ 7l^V^^.S SWCNT (single wall 

carbon nanotube) (KH Chemicals Co.H^, sg^^^r 6 nm^Jl S^^^r 210 m7g°lAl 

^. 

<82> ^i4^«.^f 8:2(CNT:Cu)3] z}^*] Cu(N0 3 ) 2 # ^1*>^ 

4. ^MsMg-i- q-^^^>7> ti^t^t llOT^H *>^^> tJ^JL, <t± £5)7) 

«HH 400°C^1^1 2*l# %-°Y €-^mt}. °)^7]) 4^ ^^^^7} fHiM-i^ 
J±# 107l<y-o.S. ^^1-^ c]^5L(disc) ^^3. . 

<83> ^^i^ol Jf.*|l 75^ ^oj), Aj- 7 1 c^HH ^em^<y7>7> 

^1 ^^^w. c^a* £3)7) «HH 1071-y-o.S. ^s-}^ 900°C<HH 10^- 

7} #^M" ^1S*>^^. ol^Tfl ;£^o] 150-300/^1 °!53tf. 

<84> ^*H1 2 
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<85> lofl^sq. ^ «j-^o.s, ^slsHI-g- M-i^*}7> ^-^a] 

*fls£ ^M-i^7}7} ^M-^^-ti «^o. ^s. 3^01 <?hi 

$^M1 ^ ^4i^7l sHW noo -fM*H #^§- 2^1-524. °1 

<86> 3 

<87> ^^Hl^^ «o v ^°fl ^*1H ^el^^f ^q-^ti.^ 3*MI3. Af-g-tv ^^1 

<88> ^Ajofl 16))^ A|-g-t!: ^4 ^-^r SWCNT (single wall carbon nanotube) (KH Chemicals 

Co.)£f afla)-^ 30nm^l ^ ^* ^ ^eMii^ 7>» 8:2(CNT:Cu)^ f^*]^. £± 

iEtiV §>o^ cf-g-, i07i<y-o.s <g-*|-*H 4^a.» °V-i-534-. 

<89> ^ ^afl©] ^1 75(m^ 4^ *H, ^"71 #7HH ^lS^ ^eiq-i^oj^l- 

€ ^M-Mf-w. cli^f £-3^JL Hi §M ^ 207] 5. < a-^>^ 1000 T^H 10^ 

<90> ^A]^l 4 

oi> stS^tt 4^7}i- ^q-^-ff-j^l ^l^Ji, o]m. ^^a]^ s^-H q-^ 

<92> ^Aj^l ioflA-1 A>-g-t!: ^4 ^ SWCNT( single wall carbon nanotube) (KH Chemicals 

Co. HI ^iLj^ii^ f^l* 8:2 (CNT:Co)S *>o}>H Co(N0 3 ) 3 # #*1^J15. 

5>^cf. u^o^} 7 > Ej-^q-ii^-w.* llOtHH *>-f--§-<?> TiS^l-ZL, ^i 
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^3)7} «HH 400°C°lH 2*1# J§-°} ^Al^cf. oj^Tll *\}2i$. S^"Bi42ii^^7> hJ- 

<93> ^^^]o] =^11 75^0^ ^ iflofl, ^flS^ iS^H^i^ 7>7} # 

^M-t^-ti. cliHf £-^71 *}o\}*\ 107) tAS. °J-^rH 1200 t^H 10 

<94> ^Al^l 5 

< 95 > ^£^7)-!- ^U|-^U.o11 ^E^ « 0 >^ ^1*1-^ ^aJ-^flS. A}-g-*)- ^Olcf. 

<96> ^Ujofl id))*] A}-g-*!- ^jzf ^ SWCNKsingle wall carbon nanotube) (KH Chemicals 

Co.)« 57l <y- -Tfl 100-300 ^^31 *?M-&4. 

<97> ^7HH ^q-^ti. C]i3t ^E| (sputter, «]-^*ll2:7l )ofl \§JL 10 -6 

Torr^S^I -f , o>2^.(Ar)^r 2xl0" 2 TorrS S^JI, DC 

4*1 571^-o.S. c]i3S ^1"5M. °1 ^Tfl *fl2:€ n]^at ^ CfA] + 

S]EW ^El» i^E^^Cf. 

<98> ^sq. ^-o. A£ E ^.g. j )]_oj.i|. S ) sl-^# 203 £H^H Hr^M-ic^-a.^ a^<Hl ^SMI 

^5l^7>7> ^L| t Ey y^o. ^^ JL) ol^- n>^l S|0^ 107 ) oJ-o. s <$^}<*\ €\ 
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<99> ^^^]o] =7)1 75^0] o 1 dl > Aj- 7 -| cjTjlcHl^ ^£]^47} 

<ioo> -^a]<^1 6 

<101> ^Al^l^A-l Bj-^q-^s^ C]^^.^ «fl^.(p t )^- Til 

<102> aJa^] id\}Aj ^1^*V E^uj-i^tL H 2 PtCl 6 l- #<>11 ^-^ ^]^>J1 110°C^l^i ^ 

^ ^i-i- 400 o C^H 2*1 $HJ*H *I^-8- ^lS^nf. 

<103> -*JA]oj] 7 

<104> ^S^l ^^-^.3. A>-g-§>7l ^M-^^-^l S>JI OH 

<i05> ^X\d\] io\]x\ AV-g-tb ^ SWCNKsingle wall carbon nanotube) (KH Chemicals 

Co.H ^M-^w.^- ^^-^ ^%=till- 95:5(CNT:Pt)S £><*M H 2 PtCl 6 l- ^l^S 

^^SftJ-l- i4^^^>7> ^i^tif llOr^l^ SHf-^tt ^iS^Jl, -g-^H 

7} 400°C^l^i 2Al^> ^H^. °1^7ll ^1^^ ^^-q-^^^r fhW^ 

1071^0.5. «a-2}-^>^ ^i^ii(disc) *§#a.s ^-i-^^-. 

<106> ^ ^^jo] 75^ £ q} ^ofl^ «_rt # ^ol^ 7 |. ^ 

€ e^i4^w. dA Hf #3^:2 ^7i <bhh 107I <y- o.^. «g-z|-€H 1500 *c°ih 10^- 

<107> A^4t^] 
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<108> A^Efl^B^ tf-§-4 £0} ^sjsl^i^-. 

<109> ^sfl2]^ 7M^ KOH^r-g-^* ^>-§-^>^cf. *llStr £^8: 1.5 

cmS JB^JI, Jl^> ^^^(Celgard)l- ¥ #3 

300^nl- -fr^M^r. €^ ^W(resistivity)^- Van der Pauw HJ-^-i- ^>-g-^>^ 

A. 

<110> Al^c^l 1 

<m> ^A]ofl loflA^ afl^tr cflsiH Van der Pauw ^ 

(resistivity)xr 9.1 m&cm^i^. -4^^ ^s^^ (complex plane impedance plot ) C H1 ^| 

-ft-^tr ESR(^7>3] 1^%V)^- 35 mQS M-^cf. DC ^iLS. a A^\A ^-^Hr ^ 

^sflAl^^ 175 F/gS ^-E^dU, ^I^tI]!- 7)^0.3. Tfl^ #^51 

^ 15 kW/kg^l Mil^, ^m^l^S^ 5.8 Wh/kg°l£tr. #<Hll ^ 1-^- (Ragone 

plot)£: 3^1 ^vfl^cf. 

<112> Al^^l 2 

<H3> ^a]^} 2°lH ^lStr 10 mQcmSitK 4^ °1]>H 

tr ESR^ 41 mfiS M-^^f. 

<114> A]^ofl 3 

<115> ^X\6\] 3 o\]a] ^s^b 25 macm^cf . #^]^ -fj-^tr 

ESR^ 151 mas M-&r^4. 

<116> Al^c^] 4 
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<ii?> ^X\d\) 40^ ^l^tb ^*<M-£r 15 tnQcin^4. -fi-^tb 

ESR^ 91 m^S u^tftf. 
<118> Al^HI 5 

<H9> ^]2:*1 ^^-i^ ^«J-l-^r 14.4 mfficm oj^cf. ^a^i 

-fi-^ ESR-b 88 mas. M-^^cf. 

<122> "o^^-S. ^12:^ ^i^t^Ji ^^-21 ^^.g-^ 175 F/gS.^i, ol 

<123> 1^ ii^ ESR^l nfl-f ^AiELS #^^£7> nfl^- ^711 u}Bj- 

#4. St}" <?]«iH ttHE- oflM^l^S^ ^S)-7> nfl-f ^ 7$^. =L^ 32] 5}^ 

«-^-(Ragone plotHH # ^ ^SS^. 

<124> o}^ go) ifl^. ^-Sj-ol nflJjL ^ 2^^1^ ^4 ^Sj^sflAlE^ ^ 

-2 <£S#*1^ *J^ilS nfl°- *--g-^ t 7 ]SO^ A^^j. ^4 ^ Jl^o] o>^^ 
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^ ^q-i^sl-olw] a>o1^ ^#*\] (current collector)^- ^*Hr ^ d \] ^ 

7>«H 7^ -fM^^Ml^l- oj-g-^H 



33-27 



1M5030035342 %^ 2004/7/16 

fi- 3*1*11 ^Kg- tg^l-jz. flfe 3 -ft- s-^^-S ^i^t^i ^ ^uj-^o]^ 

2] 

7l§o.S 0.01 vfl*l 3tifl2l A>-g-£|^ ^-g- ^uj-^ti. ^ ^14^4 

3] 

Itt^r 4] 

*fl 1 ^1 3 ^ # %H1 5^1, ^#*1 ^M-ii<g^>» ^M3*Rr ^r^r #4? 
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[^t 1 * 5] 

A] 1 vfl^l 3 ^ # ^ tb ^M-i^Rr 1 Aan °l* r ^ 

6] 

(form) s] ^Hfl Ajaj^ ^ ^ ^uf^ti ^uj-^ol^ 



7] 

*fl i %H1 ^H-ii«g*Rr i ^} 500 7i «g- *h ^^M^tIM- hl 

-g-^ d500°C^ ^S^H <g^El^-O.S^ ^l4i^J±°1j ^ -g-^SH 

8] 

(1) ^q-ic^- y. ^ *±±.^±3\-°]*\ ^q-^oj^ ^^Ml^l- £^ 5&^r 

(2) ^7] 1*1-3. oj-a}-^ ^1S*>J1 ( 

(3) ^7} <$^& ^ #6fl ^*1A171J1 2*}sL #3- JE^r <1*1 
^^]7)ji ^aHI ^ ^^^sq. ^#^-g; 3 a}- A] ^1 
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13 T 1 * 9] 

10] 
11] 

8 HL^r 9 %H1 Sl^H, #31 (3HH, ^-#M-^<y*Rr 1 4*1 500 7]<& *M 

^q. ^ HL^ ^-#^1-^ d500°C^ <l*i^Hr 3* 

12] 

°l-§-?> -§-^1- ^>l-g-tb ^M-^l± 

13] 

*fl 12 %H1 &<>H , 'Elil4^W. ll^uf^SfoltH^ ^ofl J7S.71) 
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14] 

8 SEfe 9 , l*r ^M-^tL Q^^o)^^ r]^3_o) 

BflM" ^ ^ *fl£&*Hr 3-8: ^'AS ^ ^M-^ti. ^ E^q-^sfo]^ ^ 

[^t 1 * 15] 
i^^ty 16] 

8 SE^r 9*8-41 $l°]x], #7)} (3HH, <l^e^ <13 7><i^ (thermal heating), 
*Hi, €sf^r, RF(radio frequency) 7>1^ , *H H^sf (microwave HI £]tr 7]-<I^o_5. ^ 
€ ^<HH -5d^£)^r y o^^ ^3*f 3^- m$SL3. 
17] 

[^t 1 * 18] 
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19] 
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